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PERSONAL DIAL TONE SERVICE WITH 
PERSONALIZED CALL WAITING 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation-in-part of US. patent 
application Ser. No. 08/828,959 ?led Mar. 28, 1997, now 
US. Pat. No. 5,978,450, and a continuation-in-part of US. 
patent application Ser. No. 08/904,936 ?led Aug. 1, 1997, 
now US. Pat No. 6,038,305 and of US. patent application 
Ser. No. 09/006,033 ?led Jan. 12, 1998, now US. Pat. No. 
6,167,119, the disclosures of Which are expressly incorpo 
rated herein entirely by reference. 

TECHNICAL FIELD 

The present invention relates to personaliZed telecommu 
nications services, preferably offered through an intelligent 
telephone netWork, and to such a service providing person 
aliZed call Waiting. The personaliZed call Waiting service 
may personaliZe the Waiting tone to the called subscriber 
and/or personaliZe the identi?cation of the caller if provided 
With the call Waiting signal. 

Acronyms 
The Written description uses a large number of acronyms 

to refer to various services, messages and system compo 
nents. Although generally knoWn, use of several of these 
acronyms is not strictly standardiZed in the art. For purposes 
of this discussion, acronyms therefore Will be de?ned as 
folloWs: 
Address Complete Message (ACM) 
Advanced Intelligent Network (AIN) 
Analog Display Services Interface (ADSI) 
AnsWer Message (ANM) 
Automatic Number Identi?cation (ANI) 
Call Processing Record (CPR) 
Call Waiting (CW) 
Central Of?ce (CO) 
Common Channel Interoffice Signalling (CCIS) 
Common Channel Signaling (CCS) 
Customer Premises Equipment (CPE) 
Data and Reporting System (DRS) 
Destination Point Code (DPC) 
Dual Tone MultiFrequency (DTMF) 
Frequency Shift Key (FSK) data modulation 
Generic Data Interface (GDI) 
Initial Address Message (IAM) 
Integrated Service Control Point (ISCP) 
Integrated Services Digital NetWork (ISDN) 
ISDN User Part (ISDN-UP) 
Intelligent Peripheral (IP) 
Line Identi?cation Data Base (LIDB) 
Multi-Services Application Platform (MSAP) 
Of?ce Equipment (OE) 
Origination Point Code (OPC) 
Personal Communications Service (PCS) 
Personal Identi?cation Number (PIN) 
Plain Old Telephone Service (POTS) 
Point in Call (PIC) 
Primary Rate Interface (PRI) 
Public SWitched Telephone NetWork (PSTN) 
Service Control Point (SCP) 
Service Creation Environment (SCE) 
Service Management System (SMS) 
Service SWitching Point (SSP) 
Signaling System 7 (SS7) 
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2 
Signaling Point (SP) 
Signaling Transfer Point (STP) 
Simpli?ed Message Desk Interface (SMDI) 
Speaker Identi?cation/Veri?cation (SIV) 
Terminating Attempt Trigger (TAT) 
Time Slot Interchange (TSI) 
Traf?c Service Position System (TSPS) 
Transaction Capabilities Applications Part (TCAP) 
Transmission Control Protocol/Internet Protocol (TCP/IP) 
Trunk (TR) 

Background Art 

Telephone service has become virtually ubiquitous 
throughout the modern World. A person can simply take a 
telephone off-hook, dial a destination telephone number, and 
if someone ansWers the called telephone, the caller can 
converse With another party anyWhere in the World. 

Today, hoWever, the public sWitched telephone netWork 
(PSTN) and other telephone netWork s such as cellular 
systems provide most telephone services based on number 
identi?cation of the telephone set or line that each party 
uses. Services are personaliZed only to the extent that a party 
uses the same line and/or instrument. For example, a person 
typically has one set of service features and billing options 
available via a telephone on the person’s desk at the of?ce, 
another set of service features and billing options available 
via the telephone ?ne to their home and perhaps a third set 
of service features and billing options available via a Wire 
less telephone (e.g. cellular or personal communications 
service (PCS)). The netWorks process calls to and from each 
of these different subscriber telephones based on a separate 
telephone number. A caller may use personaliZed billing 
options by using a calling card, but often the input opera 
tions for calling card service are overly complex. With the 
exception of calling card billing, each person using a par 
ticular telephone typically can only access those service 
features and billing options associated With the particular 
line or telephone instrument. 
The proliferation of services causes subscribers inconve 

nience. For example, circumstances arise in Which a sub 
scriber may Want a feature or billing option normally 
associated With one line or instrument, such as the of?ce 
telephone, When they are in fact using a different line or 
instrument such as their home or PCS telephone. 
Alternatively, tWo or more persons using one telephone or 
line often Want different sets of service options. Also, the 
extreme increase in demand for telephone services is rapidly 
exhausting the capacity of the netWork, particularly in terms 
of the telephone numbers available under the current num 
bering plan. 
A number of speci?c solutions have been proposed for 

individual problems, such as Work at home and/or transfer of 
service to neW location(s) as an individual travels. HoWever, 
each of these solutions is limited or creates its oWn neW 
problems. 

For example, US. Pat. No. 4,313,035 to Jordan et al. 
discloses a method of using an intelligent netWork to provide 
a ‘folloW-me’ type service through multiple exchanges of 
the sWitched telephone netWork using an AIN type of 
telephone system architecture. Each subscriber to the locator 
service has a unique person locator telephone number. To 
access the system to update data in a service control 
database, the subscriber dials 0700 and his unique person 
locator telephone number. The telephone sWitching office 
routes the call to a traf?c service position system (TSPS) 
Which prompts the caller (e.g. provides an additional dial 
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tone) and receives further digits from the subscriber. The 
subscriber inputs a three digit access code, indicating the 
type of update call, and a four digit personal identi?cation 
number. If calling from the remote station to Which the 
subscriber Wishes his calls routed, the local sWitching office 
forWards the line identi?cation number of that station to the 
TSPS. The TSPS forWards the dialed information and the 
line identi?cation to the data base for updating the particular 
subscriber’s location record. A caller Wishing to reach the 
subscriber dials the subscriber’s unique person locator num 
ber. A telephone sWitching of?ce sends the dialed number to 
the central database. The database retrieves the stored 
completion number for the called subscriber and forWards 
that number back to the sWitching of?ce to complete the call. 

The Jordan et al. approach alloWs calls to folloW the 
subscriber to each neW location, but the subscriber must 
have a unique telephone number for this service. Each 
station that receives a call also must have a unique telephone 
number. As such, the Jordan et al. approach actually exac 
erbates the shortage of telephone numbers. Also, Jordan et 
al. rely on subscriber input of identi?cation numbers. Sub 
scribers often ?nd this inconvenient, and this technique is 
often prone to number entry errors. 

US. Pat. No. 4,899,373 to Lee et al. discloses a system for 
providing special telephone services to a customer on a 
personal basis, When the customer is aWay from his or her 
home base or of?ce. The personaliZed services are provided 
in a multiple exchange of?ce environment, using a central 
database for feature control. The nationally accessible cen 
tral database system stores feature data in association With 
personal identi?cation numbers. A subscriber Wishing to use 
his personaliZed features While aWay from home base dials 
a special code and presents the personal identi?cation num 
ber. The exchange transmits a query to the central database, 
and the corresponding feature data is retrieved from the 
database. The database forWards the feature data to the 
exchange, and the exchange stores the received feature data 
in association With the station from Which the request Was 
initiated. Subsequently, the exchange accesses the doWn 
loaded feature data to provide telephone service correspond 
ing to the subscriber’s personaliZed telephone features via 
the station the subscriber is currently operating from. A 
temporary of?ce arrangement may be established in Which 
the personaliZed features Will be immediately available on 
incoming and outgoing calls for a period of time speci?ed by 
the subscriber. 
US. Pat. No. 5,206,899 to Gupta et al. pertains to a 

system Wherein a subscriber can assign desired characteris 
tics to any “target station” Which is an active telephone 
accessible to a telecommunications netWork. A call thereaf 
ter that originates from the target station can use customiZed 
features, such as account code dialing and corporate billing 
arrangements. Initially, a service pro?le is created and stored 
for each subscriber and contains information describing 
desired features and billing options. The characteristics of a 
particular target station are changed by an activation process 
that can be initiated from any location. Automatic number 
identi?cation (ANI) information associated With the target 
station is entered into an ANI trigger table in an intelligent 
sWitch, and the service pro?le is loaded into a database. 
When a call originates from the target station, information in 
the database is applied to the sWitch to provide the desired 
characteristics. An example of one of the features is When an 
employee of company X Wishes to make business related 
calls from his/her telephone, the call has the characteristics 
of a call made from the office by a special billing arrange 
ment. 
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4 
Like Jordan, the Lee et al. and Gupta et al. systems depend 

on a dialed number entry by the subscriber to activate the 
service. Also, the Lee et al. and Gupta et al. systems do not 
provide a simple manner for more than one subscriber to 
obtain personaliZed service over the same telephone line. In 
Lee et al., during the period When the sWitch stores the 
roaming subscriber’s pro?le in association With the line, all 
calls are processed based on that one pro?le. Similarly, in 
Gupta et al., While the ANI trigger is set against the line, all 
outgoing calls cause database access and use of the sub 
scriber’s pro?le in the database. There is no Way to fall back 
on the normal pro?le for that line unless and until the service 
for the roaming subscriber is cancelled With respect to that 
one line. 

U.S. Pat. No. 5,247,571 to Kay et al. discloses an Area 
Wide Centrex service provided by an advanced intelligent 
telephone netWork. The service provides centrex features, 
such as extension dialing, to multiple locations. The Kay et 
al. Patent also suggests a Work-at-Home feature. This fea 
ture alloWs the home telephone line to selectively operate as 
a residential line or as a Centrex business line, on a call 
by-call basis. For a business call, the user Would preface the 
call With an access indicator to identify a business call. 
When an outgoing call from the home line lacks the access 
indicator, the netWork processes the call as a standard 
residential call. 

The Work-at-Home feature in the Kay et al. system 
requires only dialing of a code before each outgoing busi 
ness call. HoWever, the Kay et al. approach requires that the 
business pro?le is stored in association With the home line 
before the subscriber makes the call. The subscriber can use 
the Centrex billing and service features from the business 
account only from a home telephone previously associated 
With the business line. The subscriber can not use the billing 
and service features from the business account from any 
randomly selected telephone. Also, from the home line, a 
person can either use the normal residential pro?le service or 
the pre-de?ned business pro?le service. There is insuf?cient 
?exibility to enable a Wider range of services for multiple 
subscribers through the one line 

TWo increasingly popular telephone services are distinc 
tive ringing and call Waiting. At least certain implementa 
tions of these services provide some limited customer 
related information, but only based on called or calling party 
telephone numbers. 

Distinctive ringing alloWs a customer to have more than 
one telephone number assigned to that customer’s line for 
incoming calls, and the netWork provides a different ringing 
signal over the line for each incoming call depending on 
Which of the subscriber’s numbers Was dialed. Consider an 
example in Which a family has one line With tWo numbers 
and a distinctive ringing service. The ?rst number is used for 
the family as a Whole, and the second number is used for a 
teenage son or daughter. The distinctive ringing alloWs 
people in the household to knoW Whether or not each 
incoming call is for the teenager. The incoming calls are 
personaliZed to individuals in the residence, but the tele 
phone netWork must assign tWo or more numbers to the one 
line. Telephone numbers are an increasingly scarce resource. 

Basic call Waiting service informs a user of a called party 
station engaged on an existing call of the presence of a 
Waiting, incoming call. With this service, the end office 
sWitch providing telephone service to the called party’s 
station typically applies an audible tone burst to that party’s 
line. The service provides the user With options for termi 
nating the existing call and ansWering the Waiting call or 
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placing the existing call on hold to answer the Waiting call. 
Of course, the user may simply ignore the call Waiting tone 
and allow the Waiting call to go unanswered. 

Call Waiting services have been personalized, to some 
extent. For example, US. Pat. No. 5,636,269 to Eisdorfer 
discloses a methodology for using information about a 
calling party’s identity or the importance of a call to control 
the call Waiting signal played to a called party that is busy 
on another call. The netWork routes the secondary incoming 
call to an intelligent processor, Which interacts With the 
caller to obtain identity related information or an indication 
of the caller’s perception of the importance of the call. The 
call Waiting process and signaling to the subscriber is then 
controlled in accord With the identity or importance signi?ed 
by the caller. For example, in one embodiment, the netWork 
provides a distinctive call-Waiting signal over the subscrib 
er’s line, based on information about the identity of the 
calling party. This type of approach does provide added 
information about the caller to the called subscriber, but the 
distinctive tone can identify only a limited number of calling 
parties. Also, the called subscriber must remember to asso 
ciate the tone sequence With a particular caller, Whom the 
subscriber may not receive calls from often. In that sense, 
the personaliZation to individual callers is limited at best. 
Also, there is no distinction or personaliZation to different 
parties Who may use the called station. 
As another example of enhancements to call Waiting, a 

number of the telephone carriers, including the regional Bell 
operating companies (RBOCs), have deployed a sWitched 
based service feature identi?ed as ‘Call Waiting Deluxe’. 
The ‘Deluxe’ service enables the called party to select one 
of an enlarged set of call dispositions, by activating tele 
phone keys or by activation of an intelligent display type 
telephone. Also, if the ‘Deluxe’ service subscriber has a 
calling identity delivery service and an appropriate terminal, 
the sWitch provides caller ID With the call Waiting tone. In 
this Way, the incoming or Waiting call is personaliZed to the 
individual caller. HoWever, this personaliZation is only 
based on the telephone number of the calling station or line, 
and there is no delivery of any information regarding the 
actual Waiting caller’s personal identity. If name information 
is provided, it is the name identi?ed With the calling tele 
phone number for billing purposes, Which may or may not 
be the name of the caller, as discussed more later. A more 
detailed description of the Call Waiting Deluxe feature is 
available in Bell Communication Research, “LSSGR, LATA 
SWitching Systems Generic Requirements, CLASS Feature: 
Call Waiting Deluxe,” FSD 01-02-1215, Technical Refer 
ence TR-NWT-000416, Issue 2, August 1993. 

If a subscriber has both distinctive ringing and call 
Waiting, the telephone netWorks can provide a distinctive 
call Waiting tone, particularly in carrier netWorks supporting 
the ‘Deluxe’ call Waiting feature (see for example the above 
cited LSSGR document, at pages 43—44). Speci?cally, the 
program controlled sWitch serving the subscriber may apply 
a variable tone. The normal call Waiting signal is a 440 HZ 
tone applied to the line for 300150 ms. For distinctive 
alerting, the sWitch may vary this tone by using one or more 
interruption patterns, for example 150 ms on, folloWed by 
150 ms off, folloWed by another 150 ms on, etc. Other 
patterns may be used. Alternatively, the sWitch may apply 
alerting tones of distinctively different audio frequencies 
and/or vary the tone frequency during transmission to the 
user. The distinctive alerting, for multiple number called 
subscriber lines, does personaliZe the Waiting signaling to 
some extent. HoWever, like distinctive ringing, this person 
aliZation requires assignment of multiple telephone numbers 
to the one line, and thus uses up a scarce netWork resource. 
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Another popular telephone service is caller identi?cation 

or ‘caller ID’. The telephone netWork identi?es the tele 
phone number associated With the line or instrument used by 
the calling party and supplies the telephone number to a 
display device at the called customer’s premises. 

Subscribers having ISDN service receive caller ID data, 
for display at the time of an incoming call, in the form of a 
data message Which the end of?ce sWitch transmits over the 
D-channel. For analog telephone customers, hoWever, exist 
ing caller ID utiliZes in-band transmission technology simi 
lar to that described in US. Pat. Nos. 4,582,956 and 4,551, 
581 to Doughty. In such an analog system, the end of?ce 
sWitch connected to the called party’s line transmits direc 
tory number data for the calling party’s telephone line as 
frequency shift keyed (FSK) data inserted in the silent 
interval betWeen ringing signal pulses applied to the called 
party’s line. The receiving apparatus includes a line interface 
unit, a converter, a control circuit and a display unit. A 
frequency shift keyed (FSK) signal representing the special 
service information is ?ltered from the ringing signals by the 
line interface unit. The converter detects the FSK signal and 
demodulates the special service information from the FSK 
signal. FolloWing detection of the FSK signal, the control 
circuit receives and stores the special service information. 
The stored information is periodically sent to the display 
unit to begin exhibiting thereof during the silent interval 
before the next ringing signal. 

The local telephone exchange carriers have recently 
begun offering an enhanced form of caller ID, sometimes 
referred to as ‘Caller ID Deluxe’ service. This enhanced 
service utiliZes AIN type call processing to access a Line 
Information Database (LIDB) to translate the calling party’s 
directory number into name data. The end office sWitch 
forWards the name data and the normal caller ID telephone 
number as FSK encoded data inserted in the silent intervals 
betWeen ringing signals. 

The LIDB database includes a single listing for each 
telephone line and translates each number into a single 
name, typically the name of the party identi?ed as the 
customer or subscriber for billing purposes. In fact, the 
LIDB database provides this single translation even for calls 
from one line having multiple telephone numbers. Consider 
an example in Which a family has one line With tWo numbers 
and a distinctive ringing service. The ?rst number is used for 
the family as a Whole, and the second number is used for a 
teenage son or daughter. The distinctive ringing alloWs 
people in the household to knoW Whether or not each 
incoming call is for the teenager. On outgoing calls, 
hoWever, the end of?ce sWitch alWays identi?es the line by 
the primary number (the family’s number), and the LIDB 
database alWays provides the name of the billing subscriber, 
eg the father’s name. As a result, When the teenager calls 
a friend, the friend Will receive the main number and 
possibly the father’s name, for both caller ID service and for 
any call Waiting type service having a caller ID feature. If the 
friend calls back using the information from his caller ID 
display terminal, the friend calls the family’s main number, 
not the teenager’s number. 
The above discussed examples of prior suggestions to 

personaliZe services have not adapted the caller identi?ca 
tion to correspond to the actual party using the telephone on 
the outgoing call. For example, in a system like that of Lee, 
Gupta or Kay, the caller might use features and billing 
options associated With her personaliZed or Work service, 
but any such calls Would produce a caller ID display 
identifying the number of the station from Which she origi 
nated the call. If the called party subscribed to the name type 



US 6,404,858 B1 
7 

enhanced caller ID or a corresponding ‘Deluxe’ call Waiting 
service With display, the network Would provide a name 
associated With that telephone number, not the name of the 
actual calling party. 
US. Pat. Nos. 4,961,217 and 4,759,056 proposed a card 

based system for providing personaliZed features, including 
caller name display. Each user has a “portable memory 
device” in the form of an identi?cation card bearing personal 
information including identi?cation information. When ini 
tiating a call, the user inserts the card in the calling station, 
and information from the card is transmitted to the central 
sWitching system. In one embodiment, the sWitching system 
translates the identi?cation information from the card to 
produce a textual representation of the calling party’s name 
and transmits that information to a called terminal for 
display. Although this system does provide a name display 
identifying the actual called party, the system requires the 
use of the identi?cation card and specialiZed calling termi 
nals for reading the information from the cards. 

As shoWn by the above discussion, a need still eXists for 
an effective technique to personaliZe telephone service 
features, particularly as they relate to call Waiting. The 
service should be personaliZed, to alloW distinctive alerting 
for multiple called parties using a particular link or station, 
Without the need to assign more than one number to the 
particular link or station. The call Waiting service also 
should be personaliZed for calling parties, to provide actual 
subscriber identi?cation for caller ID, not just number or 
name information associated With the calling station or line. 

Disclosure of the Invention 

The present invention addresses the above noted problems 
and provides advances over the eXisting technology by 
personaliZing telecommunication services, particularly ser 
vices relating to call Waiting, based on an identi?cation of an 
actual subscriber. If the subscriber is the called party, the 
personaliZed service provides a distinctive alerting signal, 
for eXample, a distinctive ringing or indicating a Waiting call 
for the particular subscriber. If the subscriber is the calling 
party, the personaliZed service provides speci?c personal 
information, such as a name or number and code, speci? 
cally associated With the identi?ed subscriber. 
On calls from the subscriber, the personaliZed services of 

the present invention rely on speech authenticated identi? 
cation of the actual calling subscriber. On incoming calls, 
the services rely on a voice response unit type functionality, 
preferably utiliZing speech recognition, to identify the actual 
called subscriber. Offices of a communication netWork uti 
liZe pro?le data associated With the identi?ed subscriber, 
rather than pro?le data associated With a particular telephone 
number or a particular communication link. In many of the 
preferred service applications, the netWork uses a virtual 
of?ce equipment number assigned to the subscriber’s pro?le 
data to retrieve the data for providing a requested service, 
reducing or eliminating the need for assignment of addi 
tional telephone numbers. The netWork uses at least some 
data identifying the speci?c subscriber from the pro?le, e.g., 
to facilitate subscriber speci?c caller identi?cation or sub 
scriber speci?c alerting for ringing or for call Waiting 
signals. 

Thus, one aspect of the invention relates to a method 
involving detecting a call to a predetermined destination 
identi?er. The identi?er is associated With a number of 
knoWn individual subscribers. In response to the detected 
call, the method provides a prompt to a caller, and analyZes 
an input from the caller. The prompt and input analysis 
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enables identi?cation of one of the knoWn subscribers as an 
individual intended as a recipient of the detected call. Pro?le 
information, corresponding to the intended recipient 
subscriber, is loaded into a call processing register of a 
sWitch serving a link to a destination station corresponding 
to the identi?er. There are a number of predetermined call 
alert signals. The method involves sending a distinct one of 
these alert signals, identifying the intended recipient 
subscriber, over the link to the destination station. The 
preferred embodiments of this method provide distinctive 
ringing signals identifying called subscribers and/or distinc 
tive call Waiting signals to identify called subscribers. 

In the disclosed embodiments, the one identi?er is a single 
telephone number. TWo or more subscribers share a tele 
phone number for incoming calls. Upon identi?cation of one 
of the subscribers as the intended recipient for the particular 
call, the intelligent telephone netWork utiliZes a virtual office 
equipment number to retrieve a pro?le, corresponding to the 
intended recipient. The netWork uses this pro?le as the 
terminating subscriber pro?le, to process the call to the 
destination. In particular, the pro?le provides the informa 
tion necessary to apply the appropriate type of distinctive 
alerting signal. 
Another aspect of the invention relates to an apparatus, 

including a telecommunication netWork and a platform, for 
providing a distinctive alerting type communication service. 
The telecommunication netWork includes central of?ce 
sWitching systems, interconnected by trunk circuits, for 
processing calls originated over various communication 
links. At least one of the sWitching systems has a mass 
storage, Which contains subscriber pro?les. The platform is 
coupled via a communication link to one of the central office 
sWitching systems. The platform provides a message to a 
caller and receives an input from the caller. In response to a 
call to the destination identi?er, the netWork routes the call 
to the platform. The platform prompts the caller and ana 
lyZes a caller’s input, to identify one subscriber as the 
intended recipient of the particular call. Upon identifying the 
intended recipient subscriber, the platform provides a code 
corresponding to that subscriber to a central of?ce sWitching 
system serving a link corresponding to the destination 
identi?er. In the preferred embodiments, the code is a virtual 
of?ce equipment number. The sWitching system utiliZes 
pro?le information, corresponding to the intended recipient 
subscriber, to process the call. In particular, that system 
transmits the distinct alerting signal for that subscriber over 
the link to the destination. 
The preferred embodiments of this netWork take the form 

of an advanced intelligent netWork implementation of the 
public sWitched telephone netWork. The sWitching systems 
are central office telephone sWitches. The platform typically 
is an intelligent peripheral. The netWork includes a signaling 
netWork and a service control point. The netWork may 
include an additional data netWork, for communications 
betWeen the service control point and the intelligent periph 
eral. 

Other aspects of the invention relate to methods and 
systems for providing personaliZed caller ID types of 
information, personal to the individual caller, on incoming 
calls, particularly Waiting incoming calls. One such aspect of 
the invention relates to a method Which begins With the 
detection of a request for a communication service, from a 
?rst communication link to a second link, through a com 
munication netWork. The calling party is identi?ed as one of 
the subscribers associated With the ?rst link. The method 
then uses a virtual of?ce equipment number, assigned to the 
identi?ed subscriber, to retrieve corresponding pro?le data 
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from stored pro?le data for the plurality of subscribers. The 
network provides signaling over the second link, to indicate 
an attempt to complete the communication service to the 
second link. Aportion of the retrieved pro?le data is used to 
provide an identi?cation of the one subscriber, as the calling 
party, over the second communication link. For example, the 
netWork may provide a ringing signal and a caller ID 
message naming the particular caller. Alternatively, if the 
link to the called party is busy, the netWork may provide a 
call Waiting alert signal together With the caller ID message. 
The use of the virtual office identi?er to locate the calling 
subscriber pro?le and identi?cation data obviates the need to 
associate each such subscriber With a separate, unique 
telephone number or station identi?er. 

Other caller ID related aspects of the invention speci? 
cally involve providing the caller identi?cation information 
With a call Waiting type alert signal. The preferred embodi 
ments of this feature utiliZe speech authentication, to iden 
tify the calling subscriber. Also, an of?ce equipment number, 
assigned to the identi?ed subscriber, is used to retrieve the 
subscriber’s pro?le. The retrieved pro?le provides informa 
tion used for further processing of the call from the 
subscriber, including data necessary to enable identi?cation 
of the caller to the called party With the call Waiting alert 
signal. 

Additional objects, advantages and novel features of the 
invention Will be set forth in part in the description Which 
folloWs, and in part Will become apparent to those skilled in 
the art upon examination of the folloWing or may be learned 
by practice of the invention. The objects and advantages of 
the invention may be realiZed and attained by means of the 
instrumentalities and combinations particularly pointed out 
in the appended claims. 

BRIEF DESCRIPTION OF DRAWINGS 

The draWing ?gures depict the present invention by Way 
of eXample, not by Way of limitations. In the ?gures, like 
reference numerals refer to the same or similar elements. 

FIG. 1 is a simpli?ed block diagram of an intelligent 
telephone netWork that may be used to offer the personal dial 
tone and related services of the present invention. 

FIG. 2 is a simpli?ed block diagram illustrating the 
signi?cant functional components of a central of?ce sWitch 
ing system used in the netWork of FIG. 1. 

FIG. 3 is a simpli?ed block diagram illustrating the 
signi?cant functional components of an Intelligent Periph 
eral (IP) used in the netWork of FIG. 1. 

FIG. 4A is a combination signal How and process How 
diagram useful in understanding a speci?c eXample of call 
processing for providing the personal dial tone service over 
a shared use line. 

FIG. 4B is a combination signal How and process How 
diagram useful in understanding a ?rst embodiment of the 
processing for providing the identity of the actual caller to 
the destination for display as caller ID information. 

FIG. 4C is a combination signal How and process How 
diagram useful in understanding another embodiment of the 
processing for providing the identity of the actual caller to 
the destination for display as caller ID information. 

FIGS. 5A, 5B and 5C together form a combination signal 
How and process How diagram useful in understanding a 
speci?c eXample of call processing for providing the per 
sonaliZed alerting, on incoming ringing calls and for Waiting 
calls to the subscriber. 

FIG. 6 is a combination signal How and process How 
diagram useful in understanding a speci?c eXample of call 
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10 
processing for providing the personal dial tone service on a 
dial-up, per call basis. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

In response to each of several types of service requests, 
the personal dial tone service of the present invention 
initially identi?es the individual subscriber. Preferably the 
processing of calls from the subscriber utiliZes a speaker 
identi?cation/veri?cation procedure. Processing of calls to 
the subscriber provides a voice prompt and relies on dialed 
inputs or analysis of speech inputs, to identify the particular 
subscriber called. The system then retrieves pro?le infor 
mation corresponding to the identi?ed subscriber. The com 
munication netWork processes one or more calls to or from 
an identi?ed communication link using the individual sub 
scriber’s pro?le data. 
On an outgoing telephone call from the subscriber, for 

eXample, the service request may be an off-hook signal, and 
the netWork may provide ‘dial-tone’ type telephone services 
based on the retrieved pro?le information. In this eXample, 
the netWork may provide a dial tone signal or a customiZed 
prompt and then permit the caller to out-dial a call. Caller 
identi?cation, calling features and/or billing functions apply 
based on the pro?le information, eg to provide the name of 
the actual calling party and to bill the call to this one 
subscriber’s personal account. 
On incoming calls to the identi?ed subscriber, the net 

Work utiliZes the subscriber’s personal pro?le to provide one 
or more distinctive alerting services. If the link to the 
subscriber’s location is available at the time of an incoming 
call, the service provides a distinctive ringing. If the link to 
the subscriber’s location is busy at the time of an incoming 
call, the service provides a distinctive call Waiting signal. 
The personal dial tone service may utiliZe a variety of 

different netWorks. For eXample, the service may be adapt 
able to Internet based voice communications. The preferred 
embodiments utiliZe various implementations of modern 
telephone netWorks. To understand the invention, it may be 
helpful ?rst to consider the architecture and operation of an 
advanced intelligent netWork (AIN) type implementation of 
a public sWitched telephone netWork, providing the person 
aliZed dial tone and alerting services of the present inven 
tion. 

FIG. 1 provides a simpli?ed illustration of the preferred 
intelligent telephone netWork for implementing the personal 
dial tone service in accord With the present invention. As 
shoWn, the telephone netWork includes a sWitched traf?c 
netWork and a common channel signaling netWork carrying 
the control signaling messages for the sWitched telephone 
traffic netWork. In this implementation, the system further 
includes a secondary signaling netWork. 
The telephone or traf?c netWork (operated by a combi 

nation of local carriers and intereXchange carriers) includes 
a number of end office and tandem office type central office 
(CO) sWitching systems 11. FIG. 1 shoWs a number of 
subscriber stations, depicted as telephones 1, connected to a 
series of central office sWitches 111 to 11N. In the preferred 
implementation, the connections to the central of?ce 
sWitches 11 utiliZe telephone lines, and the sWitches are 
telephone type sWitches for providing landline communica 
tion. HoWever, it should be recogniZed that other commu 
nication links and other types of sWitches could be used. 
Trunk circuits TR carry communication traf?c betWeen the 
CO sWitches 11. 
Each end office type central of?ce sWitch, such as 111 or 

11N, provides sWitched telephone connections to and from 
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local communication lines or other subscriber links coupled 
to end users stations or telephone sets 1. For example, the 
central of?ce 111 serves as an end of?ce to provide sWitched 
telephone connections to and from local communication 
lines coupled to end users telephone station sets, such as 
telephone 1A, Whereas the central of?ce 11 N serves as an end 
of?ce to provide sWitched telephone connections to and 
from local communication lines coupled to end users tele 
phone station sets, such as telephone 15. 

The typical telephone netWork also includes one or more 
tandem sWitching of?ces such as of?ce 11T, providing 
trunk-to-trunk connections betWeen end of?ces. As such, the 
traf?c netWork consists of local communication links and a 
series of sWitching of?ces interconnected by voice grade 
trunks, only tWo examples of Which are shoWn at TR in FIG. 
1. One set of trunks TR might interconnect the ?rst end 
of?ce 111 to the tandem of?ce 11T, Whereas another set of 
trunks TR might interconnect the tandem of?ce 11T to 
another end office 11N. Other trunks (not shoWn) typically 
connect the end of?ces directly to each other. Although not 
shoWn, many offices serve as both end offices and tandem 
of?ces for providing different call connections. 

One key feature of the present invention is that the 
program controlled sWitch accepts instructions to load pro 
?les and/or receives pro?les over a signaling link. In most 
cases, these pro?les are identi?ed by virtual of?ce equip 
ment (OE) numbers. The pro?les include a range of infor 
mation relating to subscriber services, such as service 
features, classes of service and individual billing options. 

In accord With the invention, the pro?les for subscribers 
to the personaliZed dial tone service also include at least 
some data relating to the identity of the individual 
subscriber, to facilitate caller ID service Which Will provide 
the identity of the actual caller to a called party on a ringing 
call or With a call Waiting signal. The pro?les for subscribers 
to the personaliZed dial tone service also include information 
to facilitate distinctive alerting services, both on ringing 
calls and for call Waiting. 

FIG. 1 shoWs connections to the stations 1 via lines, and 
typically these links are telephone lines (e.g. POTS or 
ISDN). It Will be apparent to those skilled in the art, 
hoWever, that these links may comprise other types of 
communication links, such as Wireless links. At least some 
of the stations have caller ID capability. If the line is an 
ISDN line, the station may incorporate a display (not shoWn) 
for visually presenting the caller ID information and other 
signaling related messages. 

If the link is a typical analog telephone line, the station 
equipment includes a caller ID terminal, one example of 
Which is shoWn at 5B. The caller ID terminal 55 may be 
incorporated in the associated telephone 15, or the terminal 
may be a separate device connected to the line in parallel to 
the telephone. The terminal 55 preferably displays at least 
telephone numbers and preferably displays alphanumeric 
information to enable displays of callers names in response 
to caller ID signals transmitted over the line betWeen ringing 
signals. The preferred caller ID devices present the received 
data in the form of a digital data display; hoWever, other 
forms of presentation, such as synthesiZed speech output, are 
contemplated. The caller ID terminal 55 at least provides 
caller ID information in response to data received With the 
ringing signals, for incoming calls. If the customer sub 
scribes to a deluxe call Waiting service, With associated 
caller ID, the terminal Will also display name and number 
information upon detection of data included With the call 
Waiting alert signal. 
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Several CPE vendors have recently begun sales of smart 

display telephones, complying With the Analog Display 
Services Interface (ADSI) protocol. These telephones offer 
telephone number and associated data (eg name) displays 
for caller ID, for both incoming ringing calls and incoming 
Waiting calls. These smart telephones have enhanced key 
board and display capabilities. The smart telephones have 
elements for dual tone multifrequency (DTMF) dialing and 
data transmission. In accord With the ADSI protocol, a smart 
telephone receives all doWnstream data transmissions as 
frequency shift key or ‘FSK’ type modulated data, in a 
manner similar to that used for simple caller ID. Telephones 
of this type provide caller ID displays on ringing incoming 
calls as Well as for Waiting calls, if the subscriber has the 
appropriate services. The programmable control features of 
this type of telephone provide easy access to further 
enhanced features to control customers’ telephone services, 
for example, to use enhanced Waiting call disposition 
options. 

Although shoWn as telephones in FIG. 1, the terminal 
devices or stations 1 can comprise any communication 
device compatible With the local communication link. 
Where the link is a standard voice grade telephone line, for 
example, the terminals could include facsimile devices, 
modems etc. The processing in accord With the invention, 
hoWever, relies on identi?cation of the subscriber, preferably 
by voice based recognition or authentication. For this 
purpose, the terminals preferably include tWo-Way voice 
communication elements. 
The lines and trunks through the central of?ces 11 carry 

the communication traf?c of the telephone netWork. The 
preferred telephone netWork, hoWever, also includes an 
interof?ce signaling netWork carrying a variety of signaling 
messages, principally relating to control of processing of 
calls through the traf?c portion of the netWork. A variety of 
data netWorks may serve as this signaling netWork. The 
interof?ce signaling netWork may be a common channel 
signaling (CCS) netWork, but for purposes of discussion We 
Will describe the preferred signaling netWork as a common 
channel interoffice signaling (CCIS) netWork. The CCIS 
netWork includes packet data links (shoWn as dotted lines) 
connected to appropriately equipped central office sWitching 
systems such as of?ces 11 and a plurality of packet sWitches, 
termed Signaling Transfer Points (STPs) 15. To provide 
redundancy and thus a high degree of reliability, the STPs 15 
typically are implemented as mated pairs of STPs. The CCIS 
netWork of the telephone system operates in accord With an 
accepted signaling protocol standard, preferably Signaling 
System 7 (SS7). 

In the preferred embodiment shoWn in FIG. 1, each 
central of?ce 11 has at least minimal SS7 signaling 
capability, Which is conventionally referred to as a signaling 
point (SP) in reference to the SS7 netWork. As such, the 
of?ces can exchange messages relating to call set-up and 
tear-doWn, typically in ISDN User Part (ISDN-UP) format 
from the SS7 protocol. At least some, and preferably all, of 
the central office sWitches 11 are programmed to recogniZe 
identi?ed events or points in call (PICs) as advanced intel 
ligent netWork (AIN) type service triggers. In response to a 
PIC or trigger, a central of?ce 11 initiates a query through the 
CCIS signaling netWork to a control node, such as a Service 
Control Point (SCP) 19, or to a database system, such as a 
Line Identi?cation Database (LIDB) 21. The SCP 19 pro 
vides instructions relating to AIN type services. The LIDB 
21 provides subscriber account related information, for 
calling card billing services or for subscriber name display 
purposes in an enhanced caller ID application. Those central 
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of?ce switching systems having full AIN trigger, query and 
responsive call processing capabilities for communication 
With the SCP and/or the LIDB are referred to as Service 
SWitching Points (SSPs). 

The central of?ce sWitches 11 typically consist of pro 
grammable digital sWitches With CCIS communications 
capabilities. One eXample of such a sWitch is a 5ESS type 
sWitch manufactured by AT&T; but other vendors, such as 
Northern Telecom and Seimens, manufacture comparable 
digital sWitches Which could serve as the SSPs and SPs. The 
SSP type implementation of such sWitches differs from the 
SP type implementation of such sWitches in that the SSP 
sWitch includes additional softWare to recogniZe the full set 
of AIN triggers, launch appropriate queries and control 
subsequent call processing based on information or instruc 
tions from the database. A speci?c eXample of an SSP 
capable sWitch, With enhancements for use of virtual office 
equipment (OE) numbers to retrieve individual subscriber’s 
pro?les, is discussed in detail later, With regard to FIG. 2. 

The above described data signaling netWork betWeen the 
SSP type central of?ces 11, the LIDB 21 and the SCP 19 is 
preferred, but other signaling netWorks could be used. For 
eXample, instead of the packet sWitched type links through 
one or more STP’s, a number of central of?ce sWitches, a 
LIDB, an SCP and any other signaling nodes could be linked 
for data communication by a token ring netWork. Also, the 
SSP capability may not alWays be available at the local office 
level, and several other implementations might be used to 
provide the requisite SSP capability. For example, none of 
the end of?ce sWitches 111 or 11N may have SSP function 
ality. Instead, each end of?ce Would connect through a trunk 
to a tandem office 11T Which has the SSP capability. The SSP 
tandem 11T then communicates With the SCP via an SS7 
type CCIS link, as in the implementation described above. 
The SSP capable tandem sWitches are digital sWitches, such 
as the 5ESS sWitch from AT&T; and the non-SSP type end 
of?ces might be 1A analog type sWitches. 

The SCP 19 may be a general purpose computer storing 
a database of call processing information. In the preferred 
implementation, the SCP 19 actually is an Integrated Service 
Control Point (ISCP) developed by Bell Atlantic and Bell 
Communications Research. The ISCP is an integrated sys 
tem. Among other system components, the ISCP includes a 
Service Management System (SMS), a Data and Reporting 
System (DRS) and the actual database also referred to as the 
Service Control Point (SCP). In this implementation, the 
SCP maintains a Multi-Services Application Platform 
(MSAP) database Which contains call processing records 
(CPRs) for processing of calls to and from various subscrib 
ers. The ISCP also typically includes a terminal subsystem 
referred to as a Service Creation Environment or SCE, for 
programming the MSAP database in the SCP for the services 
subscribed to by each individual customer. The SMS enables 
provisioning and updating of the subscriber ?les in the SCP. 

The components of the ISCP are connected by an internal, 
high-speed data netWork, such as a token ring netWork. The 
internal data netWork also typically connects to a number of 
interfaces for communication With eXternal data systems, 
eg for provisioning and maintenance. In the preferred 
embodiment, one of these interfaces provides communica 
tions to and from the SCP 19 via a packet sWitched data 
netWork, such as the TCP/IP netWork 27. 

The SCP 19 may be implemented in a variety of other 
Ways. The SCP may be a general purpose computer running 
a database application and may be associated With one of the 
sWitches. Another alternative is to implement a database of 
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14 
CPRs or the like Within an STP (see eg Farris et al. US. Pat. 

No. 5,586,177). 
The LIDB database 21 is a general purpose computer 

system having a signaling link interface or connection to a 
pair of STPs 15. The computer runs a database program to 
maintain a database of information relating to customer 
accounts and identi?cations. For eXample, a subscriber’s 
entry in the LIDB database might include the subscriber’s 
telephone number, a personal identi?cation number for 
credit card billing purposes, and the subscriber’s name and 
address. In one embodiment discussed later, the LIDB entry 
for a subscriber to personal dial tone service includes a 
telephone number together With a code assigned to the 
subscriber. For eXample, Where several subscribers share a 
line and a telephone number, the combination of telephone 
number and subscriber code uniquely identi?es each indi 
vidual subscriber’s record. Alternatively, each record could 
include the NPA-NXX of the serving end office together 
With the subscriber’s virtual OE number. 

The preferred telephone netWork also includes one or 
more message and speech processing platforms, preferably 
implemented as intelligent peripherals (IPs) 23. The IPs 23 
provide enhanced announcement and digit collection 
capabilities, speech recognition and voice veri?cation. The 
IP 23 is essentially similar to that disclosed in commonly 
assigned US. Pat. No. 5,572,583 to Wheeler, Jr. et al. 
entitled “Advanced Intelligent NetWork With Intelligent 
Peripherals Interfaced to the Integrated Services Control 
Point,” and the disclosure of the netWork and operation of 
the IP from that Patent is incorporated herein in its entirety 
by reference. 

The IP 23 may connect to one or more of the central 
of?ces 11. The connections transport both communication 
traffic and signaling. The connection betWeen a central office 
11 and the IP 23 may use a combination of a T1 and a 

Simpli?ed Message Desk Interface (SMDI) link, but pref 
erably this connection utiliZes a primary rate interface (PRI) 
type ISDN link. Each such connection provides digital 
transport for a number of tWo-Way voice grade type tele 
phone communications and a channel transporting signaling 
data messages in both directions betWeen the sWitch and the 
IP. 

As discussed more later, there are certain circumstances in 
Which the SCP 19 communicates With the IP 23. These 
communications could utiliZe an 1129 protocol and go 
through an SSP type central of?ce 11 and the SS7 netWork. 
HoWever, in the preferred embodiment of FIG. 1, the IP 23 
and the SCP 19 communicate With each other via a separate 
second signaling netWork 27. These communications 
through netWork 27 betWeen the IP and the SCP may utiliZe 
an 1129+protocol or a generic data interface (GDI) protocol 
as discussed in the above incorporated Patent to Wheeler, Jr. 
et al. Although not shoWn, the LIDB database 21 may also 
connect to and communicate via the signaling netWork 27. 
The IP 23 can provide a Wide range of call processing 

functions, such as message playback and digit collection. 
The IP 23 may play announcements or messages from 
storage, and the IP may perform a teXt-to-speech conversion 
to provide synthesiZed speech enunciation of teXt messages. 
The IP 23 receives user inputs via the voice traf?c netWork, 
at least in the form of dialed DTMF digits. 

Preferably, the IP 23 also includes a speech recognition 
module for recogniZing spoken selections and commands, as 
user inputs. As discussed in more detail later, the announce 
ment and input collection functions of the IP 23 enable the 
IP to identify an individual subscriber that a caller is trying 
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to reach. The IP may play a verbal menu of subscribers 
associated With an intended destination, and then detect a 
dialed or spoken user input signifying a selection of a 
subscriber from the menu. Alternatively, the IP 23 may 
prompt the caller to speak the name of the desired called 
party, and the speech recognition module in the IP Will 
identify the subscriber from the caller’s speech input. 

In the preferred system, the IP 23 also performs speaker 
identi?cation/veri?cation (SIV) on audio signals received 
from subscribers. Speci?cally, the IP 23 used for the per 
sonal dial tone service includes a voice authentication mod 
ule to perform the necessary speaker identi?cation/ 
veri?cation function. The IP 23 also includes storage for 
subscriber speci?c templates or voice feature information, 
for use in identifying and authenticating subscribers based 
on speech. 

In the simplest form, the IP 23 serving a subscriber’s local 
area stores the templates and performs the speaker 
identi?cation/veri?cation. HoWever, in a system serving a 
large geographic area and providing personal dial tone to a 
large, roaming subscriber base, the templates may be trans 
ferred betWeen SCP/IP pairs, to alloW an IP near a subscrib 
er’s current location to perform the speaker identi?cation/ 
veri?cation on a particular call. For eXample, if a remote IP 
23R required a template for a subscriber from the region 
served by the IP 23, the remote IP 23R Would transmit a 
template request message through the netWork 27 to the IP 
23. The IP 23 Would transmit the requested template back 
through the netWork 27 to the remote IP 23R. 

In a netWork such as shoWn in FIG. 1, routing typically is 
based on dialed digit information, pro?le information 
regarding the link or station used by the calling party and 
pro?le information regarding a line or station in some Way 
associated With the dialed digits. Each eXchange is identi?ed 
by one or more three digit codes. Each such code corre 
sponds to the NXX digits of an NXX-XXXX (seven digit) 
telephone number or the three NXX digits folloWing the area 
code digits (NPA) in a ten-digit telephone number. The 
telephone company also assigns a telephone number to each 
subscriber line connected to each sWitch. The assigned 
telephone number includes the area code and exchange code 
for the serving central of?ce and four unique digits. 

Central of?ce sWitches utiliZe office equipment (OE) 
numbers to identify speci?c equipment such as physical 
links or circuit connections. For eXample, a subscriber’s line 
might terminate on a pair of terminals on the main distri 
bution frame of a sWitch 11. The sWitch identi?es the 
terminals, and therefore the particular line, by an OE number 
assigned to that terminal pair. For a variety of reasons, the 
operating company may assign different telephone numbers 
to the one line at the same or different times. For eXample, 
a local carrier may change the telephone number because a 
subscriber sells a house and a neW subscriber moves in and 

receives a neW number. HoWever, the OE number for the 
terminals and thus the line itself remains the same. 

On a normal call, an end office type sWitch Will detect an 
off-hook condition on the line and provide dial tone. The 
sWitch identi?es the line by its OE number. The of?ce also 
retrieves pro?le information corresponding to the OE num 
ber and off-hook line. If needed, the pro?le identi?es the 
currently assigned telephone number. The sWitch in the end 
of?ce receives dialed digits and routes the call. The sWitch 
may route the call to another line serviced by that sWitch, or 
the sWitch may route the call over trunks and possibly 
through one or more tandem offices to an of?ce that serves 

the called party’s station or line. The sWitch terminating a 
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call to a destination Will also utiliZe pro?le information 
relating to the destination, for eXample to forWard the call if 
appropriate, to apply distinctive ringing, call Waiting, etc. 
AIN call processing involves a query and response pro 

cedure betWeen an SSP capable sWitching of?ce 11 and a 
database system, such as the SCP 19 or the LIDB 21. The 
SSP capable sWitching of?ces initiate such processing upon 
detection of triggering events. At some point during pro 
cessing of a telephone call, a central of?ce sWitching system 
11 Will recogniZe an event in call processing as a ‘Point in 
Call’ (PIC) Which triggers a query, for eXample to the SCP 
19. Ultimately, the SCP 19 Will return an instruction to the 
sWitching system 11 to continue call processing. This type of 
AIN call processing can utiliZe a variety of different types of 
triggers to cause the SSPs 11 to initiate the query and 
response signaling procedures With the SCP 19. In the 
presently preferred embodiments discussed beloW, the per 
sonal dial tone service utiliZes an off-hook immediate 
trigger, a dialed number trigger such as a 3/6/10 trigger and 
a terminating attempt trigger (TAT), to facilitate different 
aspects of the service. Some enhanced caller ID services 
utiliZe a TAT to initiate queries to the LIDB database to. 
obtain calling party name information for delivery to a 
called party Who subscribes to the enhanced service. For 
incoming calls directed to numbers associated With the 
personal dial tone service, the serving end of?ce sWitch Will 
have a TAT set against the telephone number for links 
associated With that service, Which Will cause the sWitch to 
query the SCP 19. 

In accord With one aspect of the present invention, before 
providing dial-tone service, the SSP central of?ce 11 that is 
serving an outgoing call eXtends the call to the IP 23 
providing the speaker identi?cation/veri?cation (SIV) func 
tionality. In the preferred embodiments, this operation 
involves AIN type call routing to the IP. The IP 23 prompts 
the caller and collects identifying information, preferably in 
the form of speech. The IP analyZes the caller’s input to 
identify the caller as a particular subscriber. If successful, 
the IP signals the SSP to load pro?le data for that subscriber 
into the register assigned to the call in the call store. In most 
of the preferred service applications, the IP disconnects, and 
the SSP central of?ce 11 processes the call in accord With the 
loaded pro?le information. For eXample, the central office 11 
may noW provide actual dial tone or provide a message 
prompting the caller to dial a destination number. The caller 
dials digits, and the central of?ce processes the digits to 
provide the desired outgoing call service, in the normal 
manner. The IP may stay on the line, to monitor speech and 
thus caller identity, for some service applications. 
The call processing by the central of?ce sWitch 11 utiliZes 

the loaded subscriber pro?le information. For eXample, the 
pro?le data may indicate speci?c procedures for billing the 
call to this subscriber on some account not speci?cally 
linked to the originating telephone station or line. For 
eXample, in a college dormitory, the billing information 
might specify billing of a student’s calls to the account of the 
student’s parent(s). Any call restrictions, imposed at the 
Wish of the parents, Would be re?ected in the pro?le. The 
sWitch Would restrict the calling services accordingly, e. g. to 
limit distance, cumulative cost and/or duration of calls. The 
loaded pro?le also provides data facilitating delivery of 
subscriber speci?c caller ID. 
The inventors also envision use of selected subscriber 

pro?le information on incoming calls. When a serving 
central of?ce SSP 11 detects a call to a line having the 
personal dial tone service, processing hits a terminating 
attempt trigger (TAT). The SSP interacts With the SCP 19 




































